. Europaisches Patentamt 
© European Patent Office © Publication number: 0 072 701 

Office europeen des brevets A3 



EUROPEAN PATENT APPLICATION 



©A, 

©Djte of filing: 17.08.82 






European Patem EUROPEAN SEARCH RE 


PORT 


0072701 

Appl.cal.cn numbr 

EP 82 30 4336 


DOCUMENTS CONSIDERED TO BE RELEVANT 










CLASSIFICATION OF THE 
APPLICATION (Inl CI >) 




FR-A- 86S 713 (BAJ) 

*Page 3, lines 25-35; figure 6* 


1,15 


F 04 D 29/46 
F 04 D 27/02 


A 


DE-A-2 502 986 (KOTZUR) 

*Page 4, lines 7-15; figures 1-4* 


1,15 




A 


.._ 

DE-A-2 458 273 (KRONOGAARD) 
*Page 1, line 4; figures 1-4* 


14,25 










JECH^^FIELK 








F 04 D 










THE* HAGUE | 


| WOOD 




CATEGORY OF CITED DOCUMENTS T: theory or principle underlying the invention 
j x n il, i ke 1 E : eariler^patenttocumcm. but published on. or 

i A : technological background ^ ^ ^ b 1 h 





[Translation from German] 



(51) Intl. CI/: F 04 D 29/44 

F 04 D 27/00 

(1 9) FEDERAL REPUBLIC OF GERMANY 
GERMAN PATENT OFFICE 

(11) Letters of Disclosure 2,502,986 

(21) Serial No.: P 25 02 986.1 

(22) Application date: January 25, 1975 
(43) Disclosure date: July 29 1976 
(30) Union Priority: (32) (33) (31) 



(54) Title: Device for Adjusting Rotary Blades 

(61) Supplementary to: P 24 03 113.8 

(71) Applicant: Gutehoffnungshutte Sterkrade AG, 4200 Oberhausen 

(72) Inventor: Joachim Kotzur, 4200 Oberhausen 



GUTEHOFFNUNGSHUTTE STERKRADE 2,502,986 

Aktiengesellschaft 

42 Oberhausen, January 23, 1975 

PA-Sch. H/Ri 
2330 (2299) 

Device For Adjusting Rotary Blades 
(Supplementary to Patent Application P 24 03 11 3.81 

Device for differentially coupled adjustment of two rows of rotary blades, situated 
one after another in the flow direction and mounted on rotary blade shafts of a 
turbocompressor, in which it is possible, via gears located on the rotary blade shafts 
and by means of an adjustable toothed ring shared by them, to adjust the inclination 
angles of the rotary blades of the two rows of rotary blades in a differentially coupled 
fashion because the gears of the rotary blade shafts have different diameters, as 
recited in Patent Application P 24 03 1 13.8. 

In the parent application, the content of which is hereby expressly referred to and 
which in this respect, should be considered part of the present application, the figures 
show only a radial flow through the rows of rotary blades. Preferably, the rotary blade 
rows can also be used in a non-radial arrangement. 

The object of the present invention, therefore, is to apply the inventive teaching 
of the parent application also in particular to a floating arrangement of the impeller. 
This object is attained according to the present invention in that the rows of rotary 
blades are situated one after another in the flow direction, axial to the direction of the 
rotor axis and the flow passes through them in a partially or completely axial direction. 
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In another embodiment that is not shown, the rows of rotary blades can also be 
acted on in an intermediate position by a radial/axial mixed flow and their arrangement 
can then assume any desired angle in relation to the rotor axis. 

In other words, this is an intermediate position between a radial and an axial 
arrangement. 

Another object of the present invention is to also avoid the disadvantages of the 
prior art mentioned in the parent application for an axial and/or floating arrangement of 
the rows of rotary blades. 

An exemplary embodiment of the present invention will be described in detail 
below in conjunction with the drawings. 

Fig. 1 is a schematic partial section through a turbocompressor according 
to the present invention, 

Fig. 2 is a view of the arrangement of rotary blades positioned according 
to the present invention, 

Fig. 3 is a schematic partial section through rotary blades that are axially 
arranged and through which the flow passes in an axial direction, 
and 

Fig. 4 shows the section A - A according to Fig. 3, with an alternative 
neutral position of the blades or a pre-rotated position. 

It is clear that the rotary blade shafts 3 and 4 are supported in swiveling fashion 
in housing parts of the compressor; according to Fig. 3, the shaft axis extends in the 
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radial direction. The gears 5 and 6 of different diameters are adjusted by means of a 
shared toothed ring 7, which can be rotated coaxially with the rotor. 

The diameters of the gears 5 and 6 are to be selected in accordance with the 
desired, different (differential) positions of the rows of rotary blades. 

According to Fig. 4, the rows of rotary blades situated one after another 
constitute a profile, which in the neutral position lies with the rotary blades situated one 
after another precisely in the flow direction and therefore has the least amount of 
resistance and which, with an increasing degree of adjustment, generates an increasing 
flow deflection, without the possibility of a separation since the rotary blades 2, which 
are situated further downstream and have the more intense deflection, are supplied 
with the flow that has already been pre-deflected by the rotary blades 1 upstream of 
them. 

In order to shift the separation threshold toward significantly higher deflection 
angles of the flow, according to the present invention - as has been explained above, 
an additional rotary grid is placed before the rotary grid normally provided, thus 
distributing the overall deflection angle to two grids. In the example of use, the 
individual rotary blades of the two grids are equipped with gears that are driven by a 
shared toothed ring. 

The transmission ratios of the gears are selected so that the adjustment angle of 
the rotary grid 2 situated closest to the impeller leads the other grid 1 by such an 
amount that the deflection angle is distributed to the two rotary grids in accordance with 
a predetermined ratio. 



Claims 
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1 . A device for differentially coupled adjustment of two rows of rotary blades, 
situated one after another in the flow direction and mounted on rotary blade shafts of a 
turbocompressor, in which it is possible, via gears located on the rotary blade shafts 
and by means of an adjustable toothed ring shared by them, to adjust the inclination 
angle of the rotary blades of the two rows of rotary blades in a differentially coupled 
fashion because the gears of the rotary blade shafts have different diameters, as 
recited in Patent Application P 24 03 1 1 3.8, characterized in that the rows of rotary 
blades (1 , 2) are arranged one after another in the flow direction, axial to the direction 
of the rotor axis (axial through flow). 

2. The device as recited in claim 1 , characterized in that the rows of rotary 
blades (1 , 2) are arranged one after the other in the flow direction, radial to the direction 
of the rotor axis (radial through flow). 

3. The device as recited in claim 1 and 2, characterized in that the two rows of 
rotary blades are adjusted by respective toothed rings, each of which is able to be 
actuated independently of the other or at a particular ratio in relation to the other. 

[Text in Fig. 4:] Section A-A 
Neutral position 
Pre-rotated position 
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